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HIGHWAY  POLICIES 


a  paper  delivered  ey  mr.  thos .  h.  m ac  do n alo , 
Chief  of  the  Bureau  of  Public  Roads, 
before  the 

Thirteenth  Annual  Meeting  of  the  American  Association 
of  State  Highway  Officials,  held  at  Denver,  Colo,, 

from 

October  3  to  6,    J  927  , 


The  highway  situation   IS  constantly  changing   in  detail 
and  in  its  eroad  trends.     As  the  opportunity  has  come  each 
year  to  me  to  address  this  conferenoe  of  the  american  associ- 
ATION of  State  Highway  Officials,    It  has  been  approached  with 
the  thought  of  placing  before  the  highway  executives  of  the 
nation  a  definite,   forward  looking,  eut  not  radical  expression, 
upon  some  of  the  matters  which  appear  at  the  moment  to  be  of 
major   importance  eoth  for  the  present,  and  for  the  future,  which, 
notwithstanding  changing  conditions,   will  be  so  materially  in- 
fluenced by  what  we  do  now.     even  more   it  has  been  approached 
with  the  hope  of  correctly     i'nter  pret  i n  g  the  bureau  of  public 
Roads  to  you  that  the  present  cordial  relationships  may  be 
guarded  against  misunderstandings.     perhapq  this   is  too  meagerly 
phrased  to   indicate  the  full  significance  to  highway  progress  of 
harmonious  and  concentrated  effort  by  the  state  and  federal  high- 
WAY forces.     Highways  are  characterized  ey,  and  inseparable  from, 

THEIR    COMMUNITY    INTERESTS.      WHETHER    CONSIDERED    FROM   THE  STATE, 
NATIONAL,     INTERNATIONAL   OR    LOCAL   VIEWPOINT,    WHETHER    FROM   THAT  OF 
THE    ROAD    BUILDER    OR    THE    ROAD   USER,    THE    COMMON    INTERESTS  MUST 
FIRST    BE    SERVED,    SINCE,    TOGETHER,    THEY    ARE    THE    MOST  IMPORTANT. 
To    ME,    THIS    "COMMUNITY    OF    I  NTERESTG11  ASPECT    OF  HIGHWaYc  CONTAINS 

a  constantly  growing  appeal  as  not  only  their  direct,  but  even 
more,   their   incirect,    influences  become  more  and  more  apparent. 
Through  these  influences  we  enjdy  the  real  opportunity  to  lift 
the  ceac  level  of  the  day's  work  toward  the  higher  objective  of 
pro  gf.  ess   in  government  and  thus  contribute,  each  one  as  he  is 
able,  to  the  common  gdid.    this  general  thought  may  be  more 
clearly  expressed  by  reference  to  more  specific  matters. 

THE  PROPOSED  1930  INTERNATIONAL  CONFERENCE. 

This  year  there  has  been  a  notable  increase  of  officials 
and  students  from  foreign  countries  to  study  and  to  examine  crit- 
ically our  highways  and  highway  policies.     they  are  n  ">t  the  first 

come  for  like  purposes  from  other  lands.     prior  years  have  brought 
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individuals,  but  not  until  the  last  year  ")  r  two  have  we  been 
ac  le  to  visualize  ry  the  u  number,  the  id  far  distant  journey— 
ings  fivc  their  intimate  descriptions  of  home  conditions,  that 
this  pr-03  lem  of  highways  and  highway  transport,  with  which  we 
are  confronted,  is  an  acute  world  ^ro j lem  and  that  the  united 
States  has  become  the  proponent  of  methods  amc  policies  of  new 
concept  and,  m  ire  important,  a  leader  in  their  effective  use. 
'•ithin  the  twelve-month  period,  governmental  officials,  engi- 
NEERS,   BUSINESSMEN    AND    STUDENTS    FROM    Ch I N A ,     Japan,  AUSTRALIA, 

India,  Mexico,  Norway,  Sweden,  Chile,  Argentine,  Brazil, 
CoLoi-eiA,  Ecuador,  Venezuela,  Bolivia  and  Peru  have  spent  from 
a  few  days  to  an  extended  period   inspecting  and  gathering  data 
for  the  direct  purpose  of  transplanting  to  their  own  countries 
such  of  our  highway  experiences  a  c  they  find  applicable.  the 
wide  variations  to  be  found  here   i  m  climate,  topography,  traffic,, 
population  density,   soils  and  materials  offer  somewhere  conditions 
closely  parallel  and  proelems  quite  typical  of  their  0>'n  countries. 
Some  have  been  chiefly   interested   in  technical  detail.  Others 
have  sought  governmental  and  administrative  policies.  whether 
the  one  or  the  other,  there  h^s  been  unanimity  of  agreement  in 
their  expressed  appreciation  of  the  courtesie"  and  information 
furnished  by  the  state  and  federal  highway  officials. 

This  outside  viewpoint  of  what  the  United  States  is  doing 
with  hep  highways  and  highway  transport  found  a  most  encouraging 
and  complimentary  expression   in  june  of  this  year  when  the  exec- 
UTIVE Committee  of  the   International  Association  of  Road  Congress- 
es   VOTED    TO    HOLD,     IN     1930,    THE    NEXT     INTERNATIONAL    ASSEMBLY     IN  THIS 

country  if  an  official  invitation   is  fort  hcomil  ng  .     such  an  invi- 
tation can  only  3e  issued  ey  the  united  states  congpess.  this 
opportunity  to  erlng  together   in  the  united  states  the  foremost 
highway  officials  and  e e st  qualified  engineers  of  all  the  nations 
of  the  vorld  will  not  come  ag  'in  fop  many  years.     the  far-reaching 
national  and   international  influences  of,   and  through,   such  an 
event  are  not  easily  exaggerated  and  must  not  be  lost  to  us. 
This  Association  of  State  Highway  Officials  would  be  a  ranking 
host  to  these  world  representative  guests. 

This  country  does  have  much  that  may  ee  of  the  greatest 
value  to  other  nations   in  the  development  of  highway  transport 
with   its  many,   as  yet,   new  proelems.     a  very  wrong  impression 
exists  that   in  the  united  states,  highways  are  not  advanced  to 

standards  of  sepvice  commensurate  with  those  of  other  countries, 
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Statistics  are  not  comparable.     Perhaps  the  real  picture 

MAY    EE    V  I  j  IONED,    BUT    NOT    WELL,     E Y    SKETCHING     IN    A  DETAIL 
OR  TWO. 

the   largest  concentration  of  population  abroad  is 
in  the  London  metropolitan  area.     When  the  right  of  way 

WAS    SECURED    AEO  U T     1920    FOR    THE    NEW   RaDIaL   TRUNK    ROADS,  THE 

cost  of  good  agricultural  land  within  six  or  seven  miles 
of  the  very  heart  of  the  city  was  less  than  the  acre  price 
of  farm  land  in  the  mississippi  valley  well  away  from  even 
a  large  town.     compare  this  fact  with  the  per  acre  pr  i ce 
of  suburban  acreage   in   any  metropolitan  district   in  this 
Country  to  realize  only  a  little  of  the  mo  ^e  extended  use 

HERE    OF    HIGHWAY    TRANSPORT     i  N    JUST    r  H  i  c:    ONE    FiELO.       OR  READ 

what  Col.  Bressy,  Chief  Engineer  of  the  Ministry  of  Trans- 
port has  written,  1923,  of  highway  conditions  as  they  have 
existed  and  to  a  large  extent  still  exist   in  the  London 

DISTRICT     In    WHICH    THERE     IS    SUCH    VERY    HEAVY    HIGHWAY  TRAFFIC. 

In  some  other  country  then?     Ing.  Puricelli,  of  Milan, 
euilt  the  autostrade,  the  highway  exclusively  for  motor  traf- 
FIC,   from  Milan  to  the    Italian  lakes,    in  alv.  a  length  of 
about  fifty  miles.     the  design   incorporates  the  best  of  mod- 
ern standards.     |tp>  actual  accomplishment   is  an  even  greater 
achievement.     hls  authority  and  experience   i  i j  this  field  are 
unquestioned.      what   is  his  testimony  as  to  the  adequacy  of 
the  roads  of  italy  -  these  highways  whose  forebears  were  the 
Roman  roads  of  antiquity?     He  and  his  associates,    in  coopera- 
tion with  the  Ministry  of  Public  Works  and  the   Italian  Tour- 
ing Club,  have  undertaken  to  prepare  a  comprehensive  scheme 
for  the  general  overhaul  of  the  first  class  roads  of  the 
COUNTRY.      His   PRELIMINARY  ESTIMATES   EASED  on   as   yet  incom- 
plete data  indicate  a  needed  expenditure  of  roughly  14,000,000 
dollars  fop  aeout   13,000  m  i  le  c  to  bring  these  main  roads  to  a 

CONDITION    ADEQUATE    FOR    THE    TRAFFIC.        In    THE    AREA    OF   THE  HEAVI- 
est traffic,  his  estimate  of  unit  costs  ranges  from  about 

12,800  to  23,000  dollars  per  mile.     The  number  of  passenger  cars 
anc  motorcycles  registered   in   1926  is   197,970.     to  the  highway 
group  these  facts  need  no   interpretation.     they  illuminate 

Italy's  road  proelem  as  well  as  their  condition. 
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HIGHWAY  POLICIES  DEVELOPED  IN  THE  UNITED  STATES 

Surely  this  nation  does  have  much  of  valuaele  exper- 
ience   IN    HIGHWAY  MATTERS    TO    SHARE    WITH   OTHER    COUNTRIES  AND 

we  should,     as  a  nation  we  h  ave  profited  much  from  the 
experiences  of  the  older  nations,     how  much  of  our  present 
cultural,   social,  religious,  educational  fabric  has  seen 
woven  from  threads  spun  out  of  the  experiences,  sacrifices 
and  advancements  of  those  who  as  individuals  or  as  nations 
built  painstakingly  and  slowly  through  the  centuries  the 
enduring  and  worthwhile  concepts  we  call  civilization, 
Language,  religion,  architecture)  art,  music,  literature, 
medicine,   laws,  where  in  the  who  le  l i  st  can  we  flnd  one   i n 
which  we  have   in  the  past  surpassed  all  others   in  the  ele- 
ments we  eelieve  to  ee  enduring.     but  the  united  states  has 

MApEHER  GREAT  CONTRIBUTIONS  TO  CIVILIZATION.  In  FORM  OF 
GOVERNMENT?     IN    THE    POLITICAL    FIELD,     YES.       Vi/E    EELIEVE  AND 

hope   it   is  so.     But  the  time  element   i s  to  be  considered. 
Other  forms  of  government  are  older.     Our  nation   is  yet 
young.     At   least  the  point    IS  DEBaTAELE  ey  those  who  DEMAND 
more  centuries  of  successful  demonstration. 

In  what  field,  then?    The  only  one  which  will  be 
easily  conceded   is  that  of  engineering  achievement.  Not 
engineering  in  fine  detail.    Other  countries  produce  fine 
engineers,  highly  trained.     the  measure  of  the  achievement 
is  not  that  of  the  personal  equation.     rather   it   is  the 
engineering  achievement  of  organization  and  mass  production, 
av a  i  lab  i  l i t  y   is  made  possiele  ey  the  combination  of  cheap 
transportation,  mechanical  power  and  equipment,   and  great 
engineering  vision  of  consumption.     this   is  thl  great  con- 
TRIBUTION the  United  States  has  made  to  civilization,  meas- 
ured   EY    STANDARDS   OF  LIVING. 

This  general  idea  is  both  proved  and  illustrated  by 
the  services  of  transportation,  of  communication  and  of 
sanitation.     Each  has  large  and  intricate  requirements  of 
far— Spread  planning  and  operating  organizations,  of  financial 
support,  of  research  of  constantly  changing  devices  and  im- 
PROVED PROCESSES.      Yet   with   all  these   AND  many  others,  these 
TYPICAL    SERVICES    UPON    WHICH    DEPEND    IN    SO    LAKGE    A    DEGREE  THE 
EVERY  — DAY  — L I  V  I NG    STANDARDS    OF   OUR    PEOPLE,     ARE    MADE  AVAILABLE 
THROUGHOUT    THE    NATION    AND    FOR    A    RELATIVELY    LOW   COST    TO  THE 
IND  IV  I  DUAL . 
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What   is  commonplace  and  possible  of  enjoyment  to  those  with 
very  moderate  incomes  here  are  frequently  luxuries  or  im- 
possible to  secure  elsewhere.     so ,  ey  this  reasoning,  we 
reach  some  fundamental  conceptions; 

first,  there   is  no  nation  today  which  has 
highways  adequate  to   its  present,  much  less  its  future 
rapidly  developing  highway  transport  needs, 

Second,  that  the  same  principles  of  engineering 
organization  and  quantity  production  which  have  e  e  en  so 
successfully  demonstrated  !n  the  united  states  must  be 
applied  universally  to  produce  adequate  mileages  of 
serviceaele  highways  at  the  lowest  cost, 

Third,  that  the  most  important  progress  has 
eeen  made  in  processes  and  methods  which  have  made 
possiele   increased  production. 

For  example,  gonsider  the  stage  construction  policy. 
In  highway  euilding  the  time  element   is  important  in  the 
fvrst  stages  of   improvement,  where,   as  in  many  States,  there 
has  necessarily  eeen  much  relocation  and  realignment.  delays 
are   inevitable  with  loss  of  time  and  there  has  eeen  frequent 
criticism  of  the  progress  made  toward  an  adequate  major-h i gh- 

WaY    SYSTEM     IN    THOSE    STATES    WH*1  CH    HAVE    SHOWN    A    LARGE  PERCENTAGE 
OF    FIRST-STAGE    CONSTRUCTION    ONLY.       YE T    THE    REAL    PROGRESS  HAS 
PROEAELY    EEEN    AS    GREAT    AS     IN    THOSE    STATES    WHERE    LESS  ATTENTION 
WaS   given   to    THE    FUNDAMENTALS  OF   LOCATION,    DRAINAGE  STRUCTURES 

and  grading.     as  funds  are  now  becoming  avallaele   in  larger   v  i 
amounts  in  a  number  of  these  states,  their  progress  in  surfac- 
ing will  be  rapid.     |t   is  true  that  the  service  for  the  past 
several  years  has  not  eeen  first  class  by  any  means,  but  the 
policy  of  laying  the  foundation  when  funds  for  the  completed 
improvement  were  not  avallaele,  has  justified  itself  a 
thousand-fold . 

There  are  other  outstanding  examples  of  this  principle 
of  quantity  product  i  )n  at  the  lowest  consistent  cost.  state 
highway  MAINTENANCE,   the  use  of  power  equipment   for  grading, 

THE  USE  OF  MECHANICAL  EQUIPMENT  THROUGHOUT  FOR  BUILDING  CON- 
CRETE ROADS,  THE  FINE  CRUSHED  ROCK  SURFACES  OF  THE  WEST,  THE 
BITUMINOUS  PROCESSING  OF  THESE  AND  THE  RECLAIMING  OF  THE  OLD 
MACADAMS    OF    THE    EaS"1",  are    all   qf    TH|S    ORDER.       MEASURED    BY  THE 


if 
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important  standards  of  the  time  gained   in  making  the  roads 
available,   their  cost  and  the  quality  of  their  service,  it 
is  evident  that  these  newer  principles  of  administration 
define  the  only  possible  approach  to  a  meeting  of  the  de- 
mand for  highway  service  not  only  at  home  but  aeroad  as 
well.     so    in  the  development  of  sound  principles  3  f  engin- 
eering and  financial  administration  this  country  ha?  much 
to  contribute  and  should  place  greater  emphasis  on  their 
future  development,   making  engineering  detail  and  technique 
the  servant,  and  not  the  master  of  these  principles.     |.  f  it 
becomes  the  good  fortune  of  this  nation  to  have  as  its 
guests  in   1330,  the  leading  engineers  and  officials  of  all 
the  other  countries  of  the  world,  we,   speaking  particularly 
for  the  State  and  Federal  administrative  officials,  must  be 
IN   A   position   to    justify  the   PRINCIPLES  OF  ADMINISTRATION 
UPON    WHICH    WE    ARE    RELYING,    BY    THE    RESULTS    PRODUCEC.  A 
SACRIFICE    OF    SOUND    TECHNIQUE    OR    QUALITY   OF    PRODUCT     IS  NOT 
A    NECESSARY    COMPANION    OF    QUANTITY    PRODUCTION.       Th I S     IT  WILL 
EE    POSSIBLE    TO    DEMONSTRATE    THROUGH    A    CRITICAL    EXAMINATION  OF 
THE    RESULTS    AND    A    GENEROUS    COOPER/sT  J  ON    TO    REMEDY  DEFECTS. 

PROGRESS  IN  FEDERAL- A  I D  HIGHWAY  CONSTRUCTION. 

For  the  fiscal  year  ending  June  30  under  the  Federal- 
alo  program,  9,683  miles  of  projects  were  completed.  eight 
thousand,   three  hundred  and  seven  miles  were  new  construction, 
and   1,376  miles  additional  construction  of  projects  on  which 
preliminary  work  had  already  eeen  done,  that   is,  that  were 

ADDITIONAL    STAGES   OF    CONSTRUCTION.      Wh  I  LE    2,537    MILES  OF 

graded  and  drained  roads  were  e u 1 lt  as  original  construction 
during  the  year,  the  mileage  in  this  stage  increased  by  only 
1,145  miles.  This  was  the  result  of  the  further  improvement 
of  previously  graded  roads  as  stage  construction.  This  is  a 
decicec  advance  which  indicates  the  turning  toward  the  more 
adequate  improvement. 

Three  thousand,  two  hundred  and  ninety-nine  miles  of 
gravel  were  built,  a  decrease  of  862  ml les  below  the  previous 
year,   and  2,971  miles  of  pavements  of  bituminous  and  cement 
concrete,  a  decrease  of  518  miles  below  the  preceding  year. 

|n  these  figures  the  evidence    is  clear  that  the 
Federal  highway  funds  accumulated  during  the  war  and  immedi- 
ately   FOLLOWING   HAVE    EEEN    LARGELY    USED    AND   WE    ARE  APPROACHING 
THE    ANNUAL    PRODUCTION    THAT    WILL    EE    POSSIELE    WITH    THE  CURRENT 
AUTHOR  I  ZAT  1  ON  . 
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The  total  of  Federal-aid  projects  completed,  under 
construction,  or  approved  for  construction  as  of  july  i, 
was  76,708  miles,  divided  as  follows: 

I;    Stage  construction,  graded  and  drained         15,500  miles 

2.  Sand  clav  and  gravel  34,474  11 

3.  Watersound  macadam  1,431  " 

4.  Bituminous  macadam  4,307  " 

5.  Qment  concrete  18,009  " 

6.  Bri^ck  832  » 

7.  Bituminous  concrete  and  asphalt  1,923  " 

8.  Bridges  232  " 

STAGE  CONSTRUCTION. 


There  has  been  in  the  minds  of  many,  chiefly  those  not 
directly  connected  with  highway  improvement,  the  question  as 
to  the  use  of  fsoeral  funds  for  the  lower  types  of  construction, 
particularly  the  first  stage  of  graded  and  drained  earth  roads  . 
This  year  we  have  the  answer  to  these  critics,     a  material  ad- 
vance  HAS   BEEN   MADE    ]N    THE    APPLICATION   OF   THE    SURFACING  OR 
SECOND   STAGE   OF    IMPROVEMENT    TO    A    CONSIDERABLE    MILEAGE,    AND  THIS 
WILL   CONTINUE    AT    AN    ACCELERATED   RATE.       THE  'POLICY    IS   ONE    OF  THE 
MOST    VALUABLE    TENETS   OF    ADMINISTRATION   THAT    CAN    EE  RECOMMENDED 
TO    OTHER    COUNTRIES    IN    THE    EARLY   STAGES   OF   THEIR    HIGHWAY  DEVEL- 
OPMENT . 


AS  A  MATTER  OF  FACT,  TO  A  LARGE  EXTENT  ALL  HIGHWAY  CON- 
STRUCT ION , MUST  EE  STAGE  CONSTRUCTION,  AND  THERE  CAN  BE  NO  JUST 
CRITICISM  OF  WHATEVER  IS  UNDERTAKEN  IF  IT  BE  UNDERTAKEN  INTEL- 
LIGENTLY WITH  A  WELL  DEFINED  CONCEPTION  OF  THE  FUTURE  DEVELOP- 
MENT   AND    IF   THE    EXECUTION   OF   THE    IDEA    IS  EFFICIENT. 
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NATIONAL  HIGHWAYS  AMD  METROPOLITAN'  AREA  ROADS. 

AS    LITTLE    AS    FIVE    YEARS    AGO     IT    WAS    THOUGHT    THAT  THE 
NATIONAL    HIGHWAY    PROBLEM    LAY    IN    THE    NECESSITY    FOR    THE  BUILDING 
OF   TRANSCONTINENTAL    ROUTES.       Ou"    KNOWLEDGE    OF   TRAFFIC    FLOW  AND 
HIGHWAY    UTILIZATION    HAS    CHANGED    MATERIALLY    ]N    THAT    TIME,  AND 
TODAY    TRANSCONTINENTAL    TRAFFIC     IS    FAR    BETTER    PROVIDED    FOR  THAN 
IS    THE    WEEKLY    PEAK    TRAFFIC,    PARTICULARLY    IN    METROPOLITAN  AREAS. 

This  is  not  eoast :mg  about  transcontinental  routes.     A  great 

DEAL    REMAINS    TO    EE    DONE,    AND    NOW    THAT    WE    HAVE    AGREED    UPON  A 
SYSTEM   OF    INTERSTATE    ROUTES   WE    NEED    TO    DEMONSTRATE    THAT  THE 
PRINCIPLE    OF   COOPERATION    BETWEEN    THE    STATES    AND   THE  NATION 
WHEN    ASSISTED    BY    FEDERAL-AID    FUNDS,    CAN    EXPEDITE    THE  IMPROVE-- 
MENT    UP   TO    AN    ADEQUATE    UTILITY   STANDARD   OF   EACH   MAJOR  NATIONAL 
TRAFFIC    ROUTE    FROM    EAST    TO    WEST    AND    FROM   NORTH    TO    SOUTH.  WEAK 
LINKS    IN    THE    E  AST -TO --WE  ST    TRANSCONTINENTAL    HIGHWAYS    LIE  LARGELY 
BETWEEN    THE    90tH    AND     I  |.7tH    MERIDIANS    OR,    ROUGHLY,    BETWEEN  THE 

Mississippi  River  and  the  eastern  boundaries  of  California, 
Oregon  and  Washington.     North  to  south  there   is  a  potential 

TRAFFIC    BETWEEN    THE    GREAT    LaKES    AND    THE    G'JLF   COAST    WHICH  IS 
NOW   HELD    BACK ''BY   WEAK    LINKS    ON    THE    [) .    S.    SYSTEM,    LARGELY  SOUTH 
OF   THE  Ohio    R I VER . 

Transcontinental  traffic  has  eeen  thought  about  from 
the  earliest  days  jn  terms  of  east-to-west  traffic.     There  is 
a  potential  north-to-south  traffic  that  will  develop  quickly 
into  now  unguessed  dimensions  following  the  completion  of  ade- 
QUATE  ROUTES.     Why  not   agree   between  ourselves  UPDN   A  POLICY 
of  using  at  least  50  per  cent  of  the  federal-ald  allotments  in 
the  closing  up  of  the  gaps  in  these  ma  1 n  thoroughfares,  and 
realize  within  the  next  two  or  three  years  a  consummation  of 
the  representations  that  have  eeen  continually  made  by  both 
the  Bureau  of  Public  Roads  and  the  States  that   it   is  possible 
under  the  present  plan  to  secure  an  adequate  national  system 
of  highways  more  quickly  than   in  any  other  way. 

a"6  highway  officials  we  do  not  want  to  confess  at  the 
close  of  another  year  that  we  do  not  have  as  yet  a  completely 
improved  highway  route  across  the  country.     by  a  recognition 
on  the  part  of  only  a  few  states  that  they  do  have  an  obliga- 
tion to  their  sister  states  and  to  the  national  plan  of  high- 
ways,  such  confession  will  not  ee  necessary.     political  d  i  f*- - 
ferences  ought  t 1  be  adjusted  in  a  few  states  so  the  highway 
situation  would  not  be   in  continual  jeopardy  from  improper 
administration.     how  each  state  administers   its  own  funds  and 
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internal  affairs   is  veiy  much  its  own  affair,  but  how  hmy 
State  administers  the  Federal  highway  funds  is  quite  a  dif- 
ferent matter.     The  Bureau  i  s  now  prepared,  failing  to  ob- 
tain   COOPERATION    FOR   THE    COMPLETION   OF  THESE    IMPORTANT  THOR- 
oughfares, to   insist  upon  a  recognition  of  the  requirements 
of  the  law  which  provides  for  expediting  the  cd mp let  i  on  of 
these  routes.  the  attorney  general  of  the  united  states  has 
ruled  with  special  reference  to  the  reconstruction  of  the 
interstate  bridge  at  memphis  that   in  order  to  expedite  the  com 
pletlon  of  interstate  routes,  the  secretary  of  agriculture  has 
full  authority  to  withhold  his  approval  of  other  projects. 

In  connection  with  the   interpretation  and  enforcement 
of  the  Federal  highway  legislation,  the  thought   is  continually 
eefore  the  bureau  of  the  commumity  3  f   interests  between  the 
States  which  are  tied  together  by  their  highways.     Thus,  in 
insisting  upon  the  completion  of  ga=s,  the  Bureau   is  endeavor- 
ing TO  ering  aeout    in  full  measure  A  COMPLIANCE  with  the 
community  interests.     It  requires  no  boldness  to  assert  that 
a  tvipted  perspective  of  states'  rights  exists.     the  rights 
in  this  instance  are  all  with  the  states  which  have  met  the 
needs  of  the  public  service  and  all  against  the  tardy  and 
reluctant  states.     there  can  be  no  rights  which  are  wrongs 
to  the  majority  of  the  whole  community. 

the  greatest  proelem   in  the  highway  field  is  the 
number  and  character  0  f  the  roads  required   in  the  metropolitan 
areas.     Both  the  States  and  the  Federal  Bureau  are  less  able 
to  contribute   in  a  major  way  to  the  solution  of  this  problem 
than  elsewhere.    here  the  routes  of  the  state  system,  or  the 
Federal  highway  system,  constitute  the  main  traffic  arteries, 
eut  within  a  50-mile  radius  there  are  many  other  routes  which 
may  for  local  traffic  ee  almost  of  equal  importance. 

What  may  be  called  the  city  gateway  problem,   falls  upon 
the  shoulders  partly  of  the  State,  eut  largely  upon  the 
counties  and  smaller  subdivisions.     It   is  a  problem  largely 
resulting  from  multiple  and   interfering  jurisdictions.  high- 
way traffic   in  quantity  has  very  similar  characteristics  to 

THE    FLOW    OF    LIQUIDS.        |T    HaS   BEEN    POSSIBLE     IN    THE  LABORATORY 
TO    DETERMINE    THE    LAWS    GOVERNING    THE    FLOW   OF    LIQUIDS.  THE 
GREAT    DECREASE    IN    THE    FLOW  OF    LIQUIDS    CAUSED    EY  DESTRUCTIONS 
OR    AERUPT    CHANGE    OF    DIRECT  I  'ON     IS    KNOWN    ANC    DETERMINABLE  BY 
MATHEMATICAL    COMPUTATION.       WE    WILL    DETERMINE    THESE    RULES  FOR 
HIGHWAY   TRAFFIC,     EVEN    THOUGH     IT     IS    A    LONG    AND   TEDIOUS  PROCESS. 
BUT    THE    TECHNICAL   KNOWLEDGE    OF    WHA       TO    DO     IS    FAR     IN  ADVANCE 
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OF  THE    PROBABILITY   0  F    ITS    3EI  NG    DONE,    DUE    TO    THE  MULTIPLICITY 
OF   CONFLICTING    AND   OVERLAPPING    JURISDICTIONS.       In    COOK  COUNTY, 

in  the  Chicago  metropolitan  area,  The  transport  survey  quick- 
ly   DEVELOPED    THE    FACT    THAT    WITHIN    A    RAD  I  US    OF   30  MILES  THERE 

were  89  civil  jurisdictions  controlling  sections  of  the  traf- 
fic routes  and,  with  the  exception  of  the  state  and  county, 
these  different  units  were  largely  working  independently  or 
not  at  all,     as  the  survey  proceeded;    it  became  apparent  that 
the  greatest  obstruction  to  traffic  existed  in  this  multipli- 
cation of  overlapping  jurisdictions. 

There  are  two  methods  that  may  ee  used  for  handling 
the  highway  problem  in  these  metropolitan  areas  j  first,  the 

PLAN    OF   SECURING    LEGISLATION    WHICH    SETS    Up   A    BOARD   WITH  SUPER 
AUTHORITY   OVER    ALL   ESTABLISHED    AUTHORITIES;    AND   SECOND,  THE 
PLAN    OF   SECURING    VOLUNTARY  COOPERATION    BETWEEN    THE  EXISTING 
AUTHORITIES.       |T     IS   NIT    POSSIBLE    TO    DISCUSS   THE  RELATIVE 
MERITS    AND    DEMERITS   OF    THESE    TWO    METHODS,    MNCE    UP    TO  THE 
PRESENT    TIME    NEITHER    PLAN    HAS    SEEN    IN    OPERATION    LONG  ENOUGH 
TO    DETERMINE    WHETHER    IT    WILL   SUCCEED    OR    FAIL.       IT     IS  CERTAIN, 
HOWEVER,    THAT    THE    FIRST    PLAN    WILL    ALWAYS    MEET    WITH  HOSTILITY 
WHICH    MAY    BECOME    SO    VIGOROUS    AS    TO    DELAY    ACTION    FOR    A  LONG 

PERIOD.     The   second  PLAN  CONTAINS  the   valuable  element  of 
3e  i  ng  at  once  available  and,   at  worst,    it  cin  only  partially 
fail  to  succeed.  • 

It   i  s  my  judgment  that  the  plan  of  cooperation  can 

EE    MADE   TO    WORK.      On    THE    REQUEST    OF   THE    BOARD  OF  COUNTY 

Commissioners  of  Cuyahoga  County,  Ohio,  the  Bureau  has  under- 
taken in  cooperation  with  that  Board,  a  survey  in  the  metro- 
politan area  of  Cleveland  to   include  a  Radius  of  upwards  of 
50mil.es  -  a  similar  stucy  to  that   In  Cook  County.  However, 
In  this  instance,  before  agreeing  to  participate   in  the 
survey  which  has  for    its  purpose  the  formation  of  a  plan 
of  highways  for  the  whole  metropolitan  district,   all  of  the  com 
munities   interested  were    invited  to  attenc  a  conference  at 
which  the  purposes  were  explained  and  a  request  made  that  the 
various  jurisdictions  join  to   formulate  a  plan  an  d  to  carry 

INTO    EFFECT    THEIR    PARTS    OF   THE    p  LAN    WHEN     IT    WAS    MADE.       SO  , 
EE  FORE   THE    SURVEY    STARTED,    ALL   OF   THE    JURISDICTIONS,  WHETHER 
CITY,    COUNTY   OR    TOWNSHIP,    H  A  C    SIGNED    A    DEFINITE    AGREEMENT  TO 
MAKE    THE    PLAN    TO    3E    AGREED    U=ON,    EFFECTIVE.       NOT    MUCH  FAITH 
IS    NECESSARY    TO    7ELIEVE    THAT    THIS    COCUMENT    WILL    BECOME  A 
HISTORICAL    ONE,    3  EC  AUSE    THE    AGREEMENT    ON    THE    PART    OF  THE 
VARIOUS    GOVERNING    OOOIES   WITHIN    THE   METRO  PO L I T  AN  AREAS, 
FIRST,     TO    PLAN,    ANC    SECOND,    TO    3  U I  LD    ACCORDING    TO    =LAN , 
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WILL   PROBABLY   BECOME    THE   MOST    EFFECTIVE    METHOD   OF  HANDLING 
THE    HIGHWAY    PROBLEM    IN    THE    METROPOLITAN    AREAS.        |T    MaY   ME  AN  , 

of  course,  the  transfer  of  jurisdiction  or  the  broadening  or 
relinquishing  of  jurisdiction,    in  order  to  accomplish  the 
purpose.    When  it  comes  to  the  fInancing*  undoubtedly  relief 
must  come  to  the  smaller  un  1 1 s  from  the  larger  ones,  the 
plan  of  finance  is  equally  important  with  the  physical  plan i 
The  eig  point   is  that  the  officials  possessing  the  legal 

AUTHORITY   TO    ACT    HAVE    AGREED   TO    WORK    TOGETHER.       In  SIMILAR 

movements,  the  state  and  perhaps,  to  a  certain  extent,  the 
Federal  Bureau  of  Roads,  can  ee  of  considerable  help  and 
this  is  a  part  of  the  responsibility  which  they  must  under- 
TAKE . 

BALANCING  HIGHWAY  BUDGETS  WITH  HIGHWAY  NEEDS. 

it  has  eecome  more  and  more  apparent,  particularly  as 
the  discussion  of  annual  budgets  has  become  comwn  ,  that  there 
are  two  kinds  of  budgeting;  the  eudget  that   is  prepared  with 
reference  to  the  expected   income,  and  the  eudget  that   is  pre- 
pared with  reference  to  the  physical  condition  and  necessities 
of  the  highways.     they  might  ee  termed,  the  fiscal  budget  and 
the  physical  budget.     the  first  type  of  eudget  is  open  to  a 
great  deal  of  mismanagement  no  matter  how  correct  the  fiscal 
information.     the  second  type  of  budget   is  the  only  plan  that 
eventually  will  work  for  economy.     |t   is  apparent  that  a  great 
many  State  highway  departments  do  not  have  the   information  in 
sufficiently  accurate  form,  relative  to  the  physical  condition 
and  necessities  of  the  highways,  to  prepare  the  kind  of  a 
budget  that  will  eventually  lead  to  a  system  of  roads  uniform 
with  the  necessities  of  t-affic.     this  lack  of  information  is 
evident   |n  budgets  improperly  ealanced  eetween  reconstruction 
and  new  construction  on  extensions.     ]t  will  always  ee  a  tempt a 
•tion  to  add  to  the  mileage  of  state  routes.     quring  the  year 
1926,    13,000  miles  of  road  were  added  to  the  state  systems,  and 
it   is  this  tendency  that  definitely  pointed  out  to  the  bureau 
the  necessity  for  requesting  that  the  first  stage-construction 
projects  be  lifted  to  a  higher  degree  of  improvement  at  a  rate 
to  wipe  out  the  roads  of  this  class  within  a  very  few  years.  the 
policy  of  approving  st  age— con  struct  i  on  projects  will  be  limited 
in  the  future  to  a  definite  period,  and  more  for  the  l-ur'^ose 
of  handling  the  first  stage  of  construction  efficiently  than 
for  the  purpose  of  deferring  the  greater  expenditure  necessary 
to  provide  a  utility  surface. 


fVOTOR  TRUCK  AND  3U?  REGULATION. 


One  of  the  most  peculiar  and  unintelligent  reactions  to 
a  progressive  policy  of  weight  regulation  was  manifest   in  the 
consideration  accorded  legislation  proposed  last  year  to  per- 
mit the  use  of  6— wheel  truoks.    only  two  states  adopted  legis- 
LATION   PROVIDING    FOR    SUCH   USE,    AND    IT    WaS    DEFINITELY  TURNED 
DOWN    IN   OTHER    STATES,     IN    ONE    OR    TWO    CASES   ON    THE  RECOMMENDATION 
OF    THE    HIGHWAY   OFFICIALS.       ALL   OF    THE    AVAILABLE  INFORMATION 
INDICATES    THAT    THE    WAY    TO    APPROACH    THE    HANDLING    OF    THE  HEAVIER 
LOADS    ON    THE   HIGHWAYS     IS    eY    MULTIPLYING    THE    WHEELS    AND  LIMITING 
THE    CONCENTRATION    OF    LOAD    PER    WHEEL.       THIS   PRINCIPLE    WILL  UN- 
DOUBTEDLY  EE    ACCEPTED   EVENTUALLY,    BUT    IT     IS    A    PRINCIPLE  THAT 
SHOULD    FIND    VIGOROUS    SUPPORT    FROM    THE    HIGHWAY   OFFICIALS  WHERE 
SO    FAR    IT    HAS    FAILED    TO    RECEIVE    JUSTIFIABLE    SUPPORT.  T-HE 
QUESTION    OF   WHAT    WHEEL   CONCENTRATION    SHOULD   EE    PERMITTED  IS, 
OF   COURSE,    DEBATABLE,    EUT    THERE    IS   NO    ROOM    FOR  QUESTIONING 
THE   PRINCIPLE    OF    INCREASE    OF   WHEELS    AND    DECREASE    OF  WHEEL 
CONCENTRATION.      By    THIS     IS    MEANT,    NOT    SO    MUCH    THE   MATTER  OF 
WHEEL    CONCENTRATION    LEGALLY   PERMITTED,    AS   THE    ACTUAL  CONCEN- 
TRATION which  exists.     Whether  national  legislation  to  regu- 
late   THE    MOTOR    BUS   AND   TRUCK   WILL   EE    SERIOUSLY   URGED  BEFORE 

the  next  session  of  congress   is  not  now  indicated.     both  of 
these  services  have  very  quickly  found  their  respective  fields 
of  usefulness  because  they  have  been  left  largely  free  from 
artificial  restriction.     this  has  resulted  in  a  more  complete 
operation  of  economic  regulation  which   is  the  to -ee -de s i  re d 
status.     |t  now  seems  well  ^rdven  that  the  physical  regulation 
is  certainly  a  function  of  the  states  which  must  maintain  the 
highways,  and  the   intrastate  service,  to  the  extent  legislative 

regulation  is  necessary  to  protect  the  public,    is  likewise  a 
State  function.     This  leaves  only  the   Interstate  service  of 
common  carriers  for  possible  national  legislation.     but  this 
interstate  service  is   in  fact  so  small  a  part  of  the  whole  and 
so  intimately  connected  with  intrastate  operation  that   it  seems 
most  desiraele  to  permit  this  also  to  be  administered  by  the 
States,  with  uniformity  assured.     The  constitutional  method  to 
accomplish  this  is  eelleved  to  ee  available. 


HIGHWAY  SAFETY. 

The  proelem  of  highway  safety  is  one  that  can  Itnly  be 
met  ey  cooperation.     there   is  much  over-working  of  the  word, 
and  a  greater  disregard  of   its  meaning.     the  lack  of  correla- 
tion between  the  traffic  officers  and  those  responsible  for 
street  and  highway  i  imp  ro  vement  s  ,  particularly  w  ith-1n  the  city 
areas  is  distressing  in  the  extent  to  which  it  exists.  also 
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THE    GROWTH    IN    THE    INSTALLATION   OF   AUTOMATIC    STOP    LIGHTS    IS  A 
TRIEUTE    TO    SALESMANSHIP   RATHER    THAN    TO    ENGINEERING  INTELLI- 
GENCE.    There  are  limited  areas  in  cities  where  traffic  is 

EQUAL    AND    CONSTANT,    WHERE    THERE     IS    A    LARGE    AMOUNT    OF  PEDES- 
TRIAN   AS    WELL   AS    VEHICULAR    TRAFFIC,     AND    WHERE    THE  STOP-AND- 
GO    CONTROL    IS   NECESSARY    AND,    SO    FAR,    THE    ONLY  DEVELOPED 
MEANS   OF   MEETING    THE    SITUATION.       It     IS   CERTAIN    THAT    A  LARGE 
AMOUNT    OF    FUNDAMENTAL    RESEARCH    AND     INVESTIGATION,     AND  PROBABLY 
TRIAL   PLANS,    MUST    BE    UNDERTAKEN    IN   ORDER    TO    PREVENT    THE  LOSS 
OF   PERHAPS    THE  MOST    VALUAELE    ELEMENT    WHICH    THE    MOTOR  VEHICLE 
HAS    EROUGhT ;    THAT    IS,    THE    SAVING   OF   TIME    TO    THE  INDIVIDUAL. 

ENGINEERING  PERSONNEL 

the  demand  upon  the  h i ghway  field  for  engineers  who 
have  had  training  and  experience  continues  to  point  to  the 
necessity  for  the  special  training  of  young  engineers  who 
have  attended  the  technical  schools.     it   is  also  evident 
that     the  united  states  is  to  eecome  the  mecca  of  a  great 
many  foreign  students  seeking  experience  and  knowledge  in 
this  field.    Recent  communications  in  which  the  possibility 
of  the  use  of  a  few  foreign  students  was  erought  to  the 
attention  of  the  state  highway  departments  have  elicited  a 
wonderful  response.     it  would  afford  me  great  pleasure  to 
read  before  this  association  the  replies  received  from  the 
State  highway  departments  upon  this  subject.     It   is  my 
opinion,  based  on  observation   in  many  foreign  lands ,  that 
through  the  interchange  of  opinions  and  experience  and  the 
personal  contacts  between  those  connected  with  the  highways 
in  this  country  and  those   in  other  lands,   that  a  sound  com- 
munity of   interest  can  be  b u i lt  that  will  help  interpret 
the  United  States  to  others  and  help  us  to  understand  them. 
A  few  days  ago,  one  of  the  foreign  attaches  of  the  Department 
of  Commerce  made  the  amazing  statement   in  my  office,  that  due 
to  the  conditions  of  transportation   in  turkey   it  was  actually 
possible  to  lay  down  flour  milled   in  the  united  states,  from 

WHEAT    GROWN    IN   MINNESOTA    AND   OUf,    NORTHWEST,    AT    SaMSUN    ON  THE 

Black  Sea,   6000  or  7000  miles  away,   at  a  less  cost  than  flour 
milled  from  wheat  grown   in  the   interior  of  turkey,  perhaps 
250  miles  away.     Countries  which  have  long  gone  without  any- 
thing   LIKE    ADEQUATE    TRANSPORTATION    BECAUSE   OF   THEIR  INABILITY 
TO    FINANCE    RAILROAD   CONSTRUCTION,    CAN    FIND    IN    MOTOR  TRANSPOR- 
TATION   EITHER    THE    FINAL    SOLUTION    OF    THEIR  TRANSPORTATION 
PROELEM   OR    A    DEFINITE    STEP    TOWARD   THE    POSSIELE    COMBINATION  OF 
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highway  and  railway  transport  that  will  adequately  serve 
their  needs.     the  expression  of  the   interest  of  the  high- 
way departments  is  one  of  the  most  convincing  evidences 
that    i   have  received  of  the  e  ro  adm  i n  de  d  outlook  and  puelic 
spirit  of  the  men  who  are  at  the  head  of  the  highway  work 
throughout  the  united  states.     there  is  a  sincere  feeling 
of  appreciation  throughout  the  various  federal  agencies, 
such  as  the  Department  of  State,  the  Department  of  Commerce, 
the  Pan  American  Union  and  the  Department  of  Agriculture, 
for  the  courtesle°,  helpfulness  and  attention  that  have  3een 
extended  to  those   from  other  countries  so  generously  by  the 
State  highway  departments  whenever  they  have  had  the  oppor- 
tunity.    The  fact  that  there  will  apparently  be  constant 
demands  in  the  future,  and  undoubtedly  growing  demands  of 
the  same  character,   leads  me  to  express  the  hope  that  when 
such  requests  are  made  they  will  ee  met   in  the  same  spirit 
as   in  the  past.     they  are  only  made  by  this  bureau,  and 
any  other  agency  of  the  government,    in  the  belief  that, 
whenever   it   is  possiele  to  give  the  opportunity  to  those 
from  the  outside  to  understand  and  see  the  united  states 
and  to  obtain  information  of  value,    it   isa  real  advantage 
to  the  United  States. 


HIGHWAY  RESEARCH. 

The  problems  of  design  and  construction  are  perhaps 
becoming  more  simplified  and  their  proper  handling  better 
understood  by  the  research  and   investigation  which  go  for- 
WARD  CONSTANTLY.       It    IS    DOUBTFUL    IF   THERE    IS    A  SUFFICIENTLY 

Rapid  assimilation  of  the  results  of  research  in  actual 
design  and  construct  i  on  .     at   least   it  seems  worthwhile  to 
call  to  the  attention  of  the  highway  officials  the  desir- 
ability of  changing  or  modifying  practices  along  the  lines 
which  appear  to  ee  sound  technically  and  supported  by  real 
evidence.     the    problem  of  the  secondary  highway  is  acute 
and  must  be  met   in  a  greater  degree  than  now.     so  the  field 
ahead  for  this  organization  and   its  members   is  growing 
larger  rather  than  smaller.     Unquestionably  the  State  high- 
way  ORGANIZATIONS    COULD   NOW   EE    OF  THE    GREATEST    BENEFIT  BY 
EXERCISING    AT    LEAST    GENERAL   ADMINISTRATIVE    AND  ENGINEERING 
DIRECTION  OVER    THE    MORE    IMPORTANT    LOCAL   ROADS,    BUT    WE  MUST 
FIND   THROUGH   RESEARCH    AND   EXPERIMENT    MORE    EFFECTIVE  METHODS 
AND    PROCESSES    THAN    HAVE    YET    BEEN    DEVELOPED.        |N    THE  NECESSITY 
FOR    THE     IMPROVEMENT    OF   THE    SECONDARY    ROADS    EXISTS    AN    ALM.OST  ' 
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LIMITLESS  FIELD  FOR  EXTENDING  THE  USEFULNESS  OF  THE  STATE 
HIGHWAY  DEPARTMENTS. 

In  closing  may   I  express  the  thought  that   in  my 

CONTACTS    WITH    THE    STATE    HIGHWAY    OFFICIALS     I    AM  CONSTANTLY 
IMPRESSED    Vv'iTH    THE    FINE    ATTITUDE    TAKEN    TOWARD    THIS  GREAT 
PUELIC    WORK    AND    THE    MAGNITUDE    OF    THE    YE  AR  ~  A  FT  ER  —  YE  AR 
ACCOMFL  J SHMEN  T . 
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SNOW  REMOVAL  REPORT  FOR  THE  WINTER  OF  1926-27 

Contributed  by  H.  G.  McKelvey  of  the  Division  of  Construction 

Compiled  from  data  collected  from  the  36  State  highway 
departments  within  the  snow  area 


Snow-removal  work  was  practiced  more  effectively  and  exten- 
sively sy  the  State  highway  departments  during  the  winter  of  1926-27 

THAN    IN    ANY   PRECEDING    YEAR.      AS    MAY   BE    SEEN    FROM   TaELE     I    THE  MILEAGE 
CLEARED   ON    THE    STATE    HIGHWAY    SYSTEMS    IN    THE    36    STATES    IN   THE  HEAVY- 
SNOWFALL    AREA    (OVER   20    INCHES    ANNUALLY)    INCREASED    BY   50  PER  CENT 
EACH    YEAR    UNTIL   THE    WINTER    OF    1926-27.      AT    THAT   TIME    THE  INCREASE 
DROPPED   TO     15   PER    CENT    INDICATING   THAT    THE    DEPARTMENTS    HAD  EXTENDED 
THEIR    OPERATIONS    TO    PRACTICALLY    ALL   THE    PRINCIPAL   ROADS   ON  THE 
SYSTEMS    AND    THAT    HENCEFORTH   THE    ADDED   MILEAGE    WOULD   BE    ONLY  THE 
NORMAL    INCREASE    DUE    TO    THE    GRADUAL    DEVELOPMENT   OF  TRAFFIC.  DURING 
THE   COMING    SEASON    THE   MILEAGE    THAT   WILL   BE    INCLUDED    IN    THE  PROGRAM 

(estimated  at    117,109  miles)   is  only   10  per  cent  above  the  MILEAGE 
of  last  winter's  program.     a  further  study  of  table   i   shows  that 
during  the  four-year  period  b eg  inning  with  1922-23  the  state  high- 
way departments  have  quadrupled  the  mileage  of  their  snow-removal 
operations  and  the  total  expenditures  during  the  same  interval 
have   increased  sixfold.    the  average  cost  of  snow  removal  per  m i le 
of  road  has   increased  55  per  cent  as  a  result  of  the  public  demand 
for  more  complete  clearing,  and  unobstructed  winter  travel.  the 
small  increase   in  the  average  cost  per  mile  for   1926-27  as  compared 
with  1925-26  -  $43.50  against  $40.38  -  probably  Indicates  the  ap- 
proach  TOWARD   A   SATISFACTORY  STANDARD  OF  SERVICE. 

That  these  conclusions  drawn  from  Table   I   are  correct  may 

BE    CONFIRMED    BY   AN    INSPECTION    OF  TABLE   2.       In    THE    WINTER    OF  1922-23 
THERE    WERE    ONLY    184   TRUCK    PLOWS    AND   22 |    TRACTOR    PLOWS    IN  OPERATION 
IN   THE    ENTIRE   36    SNOW   STATES.       In    THE    NEXT    THREE-YEAR    PERIOD  THE 
TOTAL  TRUCK    AND   TRACTOR    PLOWS    INCREASED   EIGHTFOLD;    THE  INCREASE 
DURING  THE    NEXT    YEAR   THEN    DROPPED   TO     16   PER    CENT.      Th 1 S    WOULD  INDI- 
CATE   THAT    EQUIPMENT    TO   TAKE    CARE    OF  THE    LARGE   MILEAGE    OF   ROADS  WAS 
PURCHASED    AS    RAPIDLY   AS    FUNDS    WERE    A  V  A  I  LAB  LE    UNTIL    SUCH   "A   TJME  AS 
THE    MAIN    TRAVELED   ROADS   OF  THE    STATE    SYSTEMS    WERE    BROUGHT  UNDER 
EFFECTIVE    CONTROL   BY   THE    SNOW-REMOVAL    FORCES.       It    IS  INTERESTING 
TO    NOTE    HE'^E    THAT    WHILE    IN     1922-23    THE    RELATION    BETWEEN   TRUCK  AND 
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Table  I.-  The  increase  in  the  snow-removal  mileages  and  expenditures 
in  the  36  heavy-snowfall  states  over  a  four-year  period 
geginnIng  with  the  winter  of  1922-23. 
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:  27,096 

$    762 , 1 59  . 

$28.  |2 

1923-24 

4  1  ,302 

52  Jj 

946,262  . 

24 

22.91 

1924-25 

62 ,  1 67 

50 

1,826,813  : 

93 

29V39 

1925-26 

93 , 006 

50 

3,757,663  \ 

106  : 

40.38 

1926-27 

1 06 , 72 | 

15 

4,641,037  ; 

24  : 

43.50 

1927-28  i 

i 

117,109*:        10  ; 
i 

*EST I  MATED 


TRACTOR    PLOWS   WAS    ]N    THE   RATIO    OF   5:6,    THAT    FOUR    YE APS    LATER  IN 
1925-26   THAT    RATIO    HAD    BEEN    REVERSED  TO    5:2.      TH I S    IS    IN  KEEPING 
WITH    THE    GENERAL   DEMAND    FOR    FAST-MOVING   UNITS,  CONTINUOUSLY 
OPERATED    DURING    SNOWFALLS,    TO    KEEP    THE    ROADS   OPEN    TO   TRAFFIC  AT 
ALL   TIMES.    THE   EXISTING    POLICY    IS    A    DECIDED   ADVANCE   OVER  THE 
ORIGINAL   PROCEDURE   WHEN    IT    WaS    CONSIDERED   NECESSARY  ONLY   TO  BEGIN 
SNOW  REMOVAL   AFTER    THE   STORM   HAD   PASSED,    THEREBY   CAUSING    A  CONSIDER- 
ABLE   LOSS    TO    TRANSPORTATION    AGENCIES   TEMPORARILY    BLOCKADED   WHILE  THE 
SNOW  WAS  FALLING. 
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Table  2.-  The  increase  In  the  amount  of  equipment  used  In  snow- 
removal  OPERATIONS    IN   THE   36   HE A VY— SNOWFALL  STATES 
OVER   A    FOUR-YEAR    PERIOD   BEGINNING  WITH    THE   WINTER  OF 

1922-23 
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405 
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:  1,227 
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287 

30 

1,514 

274 

1924-25 

1  ,'456 

19 

446 

55 

i  ,902 

•  26 

1925-26 

2,546 

75 

803  . 

80 

3,349 

76 

3,943  j 

1,348 

1926-27: 

2,827 

1  1  i 

1 ,069 

33 

3,896 

16  : 

4,365 

1,600 

Snow-Removal  Organizations  Have  Reached  High 
State  of  Development 

The  snow-removal  organization  of  the  Connecticut  State  Highway 
Department  is  typical  of  the  highly-developed  organizations  which 
have  been  perfected  in  a  number  of  the  states  during  the  past  few 
years.    The  snow-removal  work  in  this  State  is  controlled  by  eleven 
district  supervisors  under  a  superintendent  of  maintenance.  each 
district  organization  is  composed  of  the  necessary  foremen,  men,  and 
equipment.     The  highly  efficient  personnel  has  been  Instructed  to 
eegin  snow  removal  as  soon  as  the  roads  have  become  covered  to  a 
depth  of  two  inches.    this  amount  of  snow  starts  the  organization  to 
work  automatically,  without  any  further  instructions  from  headquarters. 
THE   MEN  ASSEMBLE,    ACCORDING  to   a  predetermined  plan,    at   THE  VARIOUS 
STORAGE    SITES   OF   THE    EQUIPMENT*,    AND    IF   ANY    FAIL   TO   REPORT    FOR  DUTY 
ON   TIME,     IT    MEANS    THE    LOSS   OF  THEIR    POSITION    WITH  THE    HIGHWAY  DEPART- 
MENT,   UNLESS    THEY   ARE    ABLE    TO    GIVE    A  REASONABLE    EXCUSE    FOR  THEIR 
ABSENCE  . 
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The  equipment  consists  of  183  trucks,  of  various  models 
and  makes,   scattered  over  the  state  at  strategic  points.  these 
trucks  are  equipped  with  str a i ght-g lade  plows.     the  state  also 
has  7  v-plows  operated  by  tractors.     the  stra !ght— blade  plows 
are  used  for  light  work  and  the  heavy  v' -plows  for  the  removal  of 
dr  i  "ted  snow. 

the  location  of  each  outfit  is  recorded,  with  large  flat- 
heacec  pins  on  a  state  map  hung  on  the  wall  of  the  headquarters 
office.    on  each  =>!n  there  is  a  number  wh  3  ch  indicates  the  make  , 
power  and  condition  of  the  truck,  and  the  description  of  the  plow, 
attachment.    the  equipment  allotted  to  the  various  districts  is 
intended  to  be  adequate  for  normal  cond't'tns,  b  (jt   !t  often  happens 
that  a  heavy  snowfall,  which  exceeds  the  capacity  of  the  equipment, 
occurs  in  one  district,  while  the  surrounding  regions  are  affected 

BY    LITTLE    OR    NO    SNOWFALL.       In    THIS  CASE   THE    PERSONNEL   OF  THE  SNOW- 
free  districts  are  directed  by  the  superintendent  to  proceed  to 
the  assistance  of  the  crews  in  the  heavy-snowfall  area.    this  help 
is  not  delayed  until  the  overtaxed  district  is  snowed  in,  but  care- 
ful watch  is  maintained  by  the  headquarters  office,  and  the  relief 
units  from  the  surrounding  districts  are  hurried  to  the  scene  ee- 
fore  the  local  crews  have  lost  control  of  the  situation.    as  the 
various  units  are  moved  to  the  i r  new  temporary  locations,  the  pins 
on  the  headquarters  map  are  shifted  accordingly. 

Snow  removal,  in  the  States  that  have  been  actively  engaged 
in  th i s  service  on  their  main  highways,  requires  no  further  promo- 
TION.   Open  roads  for  the  winter  traffic  have  been  sold  to  the 

TRAVELING    PUBLIC,    AND  THEY    LOOK    UPON    THE    CLEARED  HIGHWAY    IN  THE 
WINTER    AS    A   NECESSITY   AND    EXPECT    THIS    SERVICE   TO    CONTINUE   WITH  THE 
SAME   REGULARITY    AS    THE    MAINTENANCE    OF   THE    SURFACES    DURING    THE  RE- 
MAINDER   OF  THE    YEAR.      ONCE    EE  GUN   THE    SIZE    OF   THE    PROGRAM    IS  SELDOM 
CURTAILED    FROM    YEAR   TO    YEAR    UNLESS    IT    !S   REDUCED    BY   OPEN  WINTERS 
IN    ISOLATED   SECTIONS.      USUALLY   THE   ONLY   QUESTION    RAISED    IS   HOW  MUCH 
CAN   THE   MILEAGE    OF  CLEARED   ROADS    BE    "NCREaSED    DURING   THE    NEXT  WINTER 

with  the  available  equipment  and  funds.    one  of  the  new  england 
States,  of  relatively  small  area,  but  with  a  snow-removal  program 
of  1,900  miles  reports  that  jn  one  winter  the  maintenance  office 
received  some  2,000  telephone  2  nqu i  r  3  es  as  to  whether  certain  roads 
were  open  or  passable;  eut  that  no  such  calls  were  received  last 
winter.     the  traveling  public  had  come  to  expect  the  main  roads  to 
be  open  and  serviceable  and  no  doubt  found  them  in  that  desirable 
condit ion , 
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Equipment  While   Improved  is  Essentially  the  Same 
as  Used  During  the  Previous  Winter 

With  the  exception  of  such  progressive  improvements   in  snow 
plows  as  might  3e  expected,  this  type  of  equipment  remains  essen- 
tially the  same  as  formerly  reported.     those  engaged  in  the  work 
appear  to  e e  giving  their  attention  chiefly  to  the  motive  power  « 
employed,    in  order  that  wider  roads  may  be  opened  and  maintained 
with  the  greatest  possiole  speed.    the  mold-board  snow  plow,  the 
lighted  and  heavier  types  of  v-plows ,  and  the  rotary  plows,  all 
continue  popular;  but  the  engineers  in  charge  of  their  use  have, 
through  careful  study  and  experiments,   become  able  to  specify, 
fairly  accurately,  the  types  most  suitable  for  use  under  various 

CONDITIONS   AND    WITH   DIFFERENT   TYPES   OF  MOTIVE    POWER.      Wh I LE  SOME 

localities  still  hold  to  opening  the  roads  after  the  storm  is  over, 
the  majority  of  snow  fighters  attack  the  snow  at  the  commencement 
of  its  fall  or  shortly  thereafter,  and  continue  operations  until 
the  storm  is  past  and  the  road  cleared.    when  the  latter  method  is 
used  and  the  roads  are  kept  open  for  constant  traffic,  m0lo-*3oard 
plows  or  light  v-type  plows  are  invariably  employed  with  high-speed 
trucks  for  the  motive  power.     the  plows  used  vary-  !n  design  only 
in  the  height  and  cross  section  of  the  mold  board,   and  shape  and 
strength  of  the  v-plow,  but  there  appears  to  be  some  difference 
of  opinion  regarding  the  model  and  power  of  the  trucks  to  ee 
employed,     an  engineer  in  central  new  york  (onondaga  county)  with 
considerable  snow  to  handle,   after  experimenting  with  various  trucks, 
has  adopted  a  truck  of  rather  heavy  bu 1 ld  as  best  suited  for  his 
snow-removal  work  j  while  engineers  of  michigan,  after  similar  study, 
3el  ie  vie  a  lighter  and  less  expensive  truck  is  suitable  for  all  pre- 
liminary clearing.    the  truck  used  in  new  york  is  shown  in  figure  i. 
This  view  shows  the  mount  equipped  with  a  V-plow  and  wing  widener. 
FIGURE  2  SHOWS  a  similar  chassis  without  the  widener,  but  with  a 

CENTER    SCRAPER-BLADE    ATTACHMENT,    AND    FIGURE   3    SHOWS   THE    SAME  OUTFIT 
WITH    A    STRAIGHT-GLADE    PLOW    IN    PLACE    OF   THE  V-TYPE. 

The  truck  shown   in  Figures  2  and  3  is  one  of  the  four-wheel- 
drive  type.      It    is  geared  FOR   FIVE  FORWaRO  speeds  and  the  motors 
develop  p0  to   100  horse  power  according  to  the  model.     The  truck 
costs  about  $7,000  F.0.3,   factory,  exclusive  of  snow-removal  attach- 
ments.    This  type  of  truck  while  clearing  974  miles  of  road  in 
Omoncaga  County,  New  York,  used  440  gallons  of  gasoline,  6  quarts 
of  engine  oil,  and  5  pounds  of  grease.  the  engineer  of  this  county 
considers  this  truck  very  efficient  for  snow-removal  work.  he 
states  that,  with  a  driver  and  one  extra  man,   it  can  do  the  work  of 
two  or  three  ordinary  trucks.    he  claims  that  it  will  clear  40  inches 
of  snow,  with  a  v-plow  and  w  ]  n  g— w i  dener  attachment,  at  the  rate  of 
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Figure  1.  -  Typical  snow- removal  equipment  employed 
by  Onondaga  County,  New  York. 


Figure  2.  -  Chassis  of  truck,  with  center  scraper-blade 
attachment,  used  somewhat  extensively  in 
the  State  of  New  York. 


Figure  3.  -  The  same  chassis  as  in  Figure  2  with  a 
straight-blade  in  place  of  the  V-plow. 
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35   MILES    PER    HOUR,    AND   ALSO    THAT    ONE    OF   THE    OUTFITS   WILL  KEEP  A 
35-MILE   SECTION    OF   H I GHWA Y OPEN,     IN    HIS    LOCALITY^    PROVIDED  ADEQUATE 
DRIFT    PREVENTION    IS   MA  I  NT  A I  NED  i      WHEN   THE    OUTFIT    INCLUDES  THE 
STRAl GHT-OLAOE    PLOW   AN C   CENtER    SCRAPER,     IT    IS  MORE   EFFICIENT  FOR 
WIDENING    A    CUT    THAN   THE    V-PLOW   BECAUSE    ONLY   ONE-HALF   OF  THE  BLADE 
OF  THE    LATTER    IS    j  Kl    USE.      THE    FRONT    3  LADE    EMPLOYED    IS    USUALLY  |0 
FEET   WIDE    =3Y  20    INCHES    HIGH,    WHILE    THE    CENTER    SCRAPER    IS   42  FEET 
WIDE    AND    IS    INCHES   HIGH   WITH    SIDE    WINGS   36    INCHES   HIGH.  ALTHOUGH 
THIS    TYPE    OF   TRUCK    IS   PARTICULARLY   EFFICIENT    FOR    SNOW— REMOVAL  WORK, 
ITS    COST    SEEMS   TO    SE   RATHER    HIGH    FOR   USE    IN   THE    GENERAL  WINTER 
MAINTENANCE    OF    RURAL    ROADS.      THE    OUTFIT    MIGHT,    HOWEVER ,    BE  EMPLOYED 
ECONOMICALLY    FOR    CLEARING    HEAVY— T RAFF  I C   ROADS   ADJACENT    TO  LARGE 
G  I  T  I  E  S  . 

Figure  4  shows  a  truck  equipped  with  a  lateral-type  rotary 
plow.    Heretofore,  rotaries  generally  have  qeen  mounted  on  tractors. 
While  such  equipment  has  seen  considered  suitable  for  widening  and 
heavy  snow-removal  work,    it  was  found  to  se  very  slow  in  reaching 
the  field  of  operation  and  in  traveling  between  drifts.    such  a 
rotary,  suitable  as  a  truck  mount,  with  a  truck  efficient  for  such 
a  plov ,  shoulc  be  a  valuable  acquisition  to  snow-removal  equipment, 
the  outfit  may  be  moved  to  the  scene  of  work  at  high  speed,  and 
between  drifts  the  plow  may  3e  lifted  from  the  pavement  and  the 
intervening  section  traveled  over  rapidly. 

The  tyre  of  truck  used  extensively  in  Michigan  is  similar 
to  the  one  described  but  is  less  expensive*,  the  cost  is  reported 
at  a  =- out  $4,000.    The  engine  has  six  cylincers  and  develops  either 
40  on  70  horsepower,    in  accordance  with  the  model  selected.  Pneu- 
matic  TIRES   ARE   USED   BECAUSE    THEY  ARE    CONSIDERED  MORE   SUITABLE  FOR 

snow-removal  work  3y  the  michigan  engineers.    the  truck  is  equipped 
with  a  v  or  stral  ght— blade  plow,    and  often  also  carries  an  9— foot 
by  10- inch  center  blade  slung  beneath  its  chassis.    the  center 
3lade  is  used  in  summer  maintenance  for  floating  gravel. 

Wide  Cuts  to  Accommodate  Snow  from  Subsequent 
Storms  now  Becoming  General  Practice 

In  localities  with  consideradle  seasonal  snowfall  and  a  gen- 
eral  LOW   TEMPERATURE,    WHICH   KEEPS   THE    SNOW   FROM  MELTING   DURING  ALL 
OR    A    PART    OF    THE   WINTER,    THE    CHIEF  REQUIREMENT    APPEARS   TO    3E  TO 
MAINTAIN    WIDE    CUTS,    WHERE    THE    TOPOGRAPHY   WILL   PERMIT,      Wh I LE  THESE 
WIDE    CUTS   MAKE    USEFUL    ROADWAYS    FOR   TRAFFIC,    THEIR    PRINCIPAL  PURPOSE, 
AFTER    A   CERTAIN    WIDTH    ADEQUATE    FOR   TRAFFIC    IS   CLEARED,     IS    TO  PROVIDE 
ROOM    FOR    THE    SNOW  OF    FUTURE    STORMS.      WHICHEVER   MODEL   OF  TRUCK  IS 
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Figure  4.  -  A  rotary  plow,  of  the  lateral  type,  suitable 
as  a  truck  mount. 


Figure  6.     -  Rear  view  of  a  V-shaped  plow,  with  adjustable 
wing  attachment  suitable  for  bank  leveling. 
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employed  for  the  preliminary  clearing,  the  cut  must  ee  widened 
as  the  season  advances  to  make  further  displacement  work  possible. 
This  widening  work   is  done  by  numerous  types  of  plows  and  motor 
equipment.     During  the  early  part  of  the  season  the  widening  is 
done  over  dr '  ft -protected  sections  3y  the  stra i  ght— 3  lade  or 
v-plow  mounted  on  trucks.     after  the  roadway  has  seen  cleared 
for  traffic,  the  trucks  continue  operations  and  push  back  the 

SNOW   AS    FAR    AS    IS    CONSIDERED   NECESSARY.      Th I S    IS    DONE    AS  THE 
SEASON    ADVANCES,    AS    LONG   AS    IT    IS    POSSIBLE    TO    DO    SO,    WITH  TRUCKS 
AND    LIGHT    PLOWS,    WITHOUT    THE    AID   OF   HEAVIER    PLOWS    AND  TRACTORS. 

For  economic  work  the  tractor  equipment  is  not  brought  into  action 

UNT I L   THE    TRUCKS    ARE    NO    LONGER    ADEQUATE.      AS    SOON    AS    THE  TRACTOR 
3EC0MES    ABSOLUTELY   NECESSARY    FOR   WIDENING    OPERATIONS,    THE  COST 
OF   THE    WORK    BEGINS   TO    RUN    INTO   MONEY.      AS   MENTIONED   ABOVE,  THE 
TRAVEL   OF  THE   TRACTOR    TO    THE    SITE    OF    THE    WORK    AND    BETWEEN  DRIFTS 
IS  SLOW.      |T    is   also   best  to  KEEP  TRACTORS  OFF   FLEXIBLE  pavements 
AS   MUCH    AS    POSSIBLE.      THE    FLANGES   OF   THE    TRACTOR    INDENT    THE  SUR- 
FACE.    These   indentations  will  iron  out  of  bituminous  pavements 
during  the  warmer  weather,   but  in  the  meantime  they  provide  a 
means  for  water  to  enter  the  surface,  with  a  possibility  of 
injury.     Consequently,  the  widening  operations  should  be  carried 
on  by  trucks,  as  the  motive  power,  to  the  utmost  limit  of  their 
capacity.     However,    in  localities  with  low  temperatures,  and 
where  the  snow  of  successive  storms  remains  throughout  the  winter, 
the  wide  cuts  must  be  provibed,    in  any  event,    for  convenience  of 
the  work  and  economy  in  the  cost  of  operation.     comparisons  show 
that   it   is  more  costly  to  maintain  a  narrow  path  during  severe 

WINTERS   THAN    A    WIDE   ONE.       In    REMOVING    THE   SNOW  OF   A  SUCCEEDING 
STORM    FROM   A   NARROW  CUT,    THE    WORK    MUST    BE    DONE   WITH   TRACTOR  EQUIP- 
MENT,   WHEREAS   THE    SNOW    FROM    A    SIMILAR    STORM    FALLING   OVER    A  WIDE 
CLEARED   PATH    CAN    EE   HANDLED   WITH    TRUCKS    AND    LIGHT    PLOWS.       FIGURE  5 
SHOWS    A    ROADWAY  WIDENED  WITH    TRUCK-PLOW   EQUIPMENT.      AS   MAY    BE  OB- 
SERVED,   THE    PATH    WAS    MADE    AS   WIDE    AS   THE    POLES    AND    TREES  WOULD 
PERM  I T  . 

THE    WIDENING   OF   CUTS   TO    ACCOMMODATE    THE    SNOW  OF  SUCCEEDING 
STORMS   HAS    NOW   BECOME    A   WELL   ESTABLISHED   PRACTICE.      Of  COURSE  THIS 

IS    NOTHING    REALLY   NEW,    BUT    THE   ENGINEERS    IN    CHARGE    HAVE    BEGUN  TO 
REALIZE    ITS    IMPORTANCE.      AFTER    THE    TRUCK    PLOW    IS    NO    LONGER  ADEQUATE, 
THE   WIDENING    OF   PRELIMINARY   CUTS   THROUGH    OEEP    SNOW    IS  ACCOMPLISHED 
WITH    HEAVY    DISPLACEMENT    PLOWS    AND   ROT AR I ES   OF  ONE   TYPE    OR  ANOTHER, 
30TH    CLASSES    OF   PLOW   BEING   EMPLOYED   WITH   TRACTORS.      THE  DISPLACEMENT 
PLOW    IS   VERY    SERVICEABLE    FOR   THIS    WORK,    BUT    AS    IT    ROLLS   THE  LOOSENED 
SNOW  TO    THE    TOP   OF  THE    ADJACENT    BANK,     IT    OCCASIONALLY   BUILDS    UP  A 
WEDGE-SHAPED    FORMATION    WHICH    ACTS    AS    A    W|NC    BREAK    AND    CAUSES  DRIFTS 

IN   THE   TRAVELED   WAY.      Th I S    IS    PREVENTED,     !N    SOME    INSTANCES,    BY  AN 
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ADJUSTABLE    WtNG    ATTACHMENT    IN   CONNECTION    WITH   THE    PLOW.      THE  WING 
IS    ATTACHED   TO    A    POST    ON    THE    RIGHT    HAND   SIDE    OF   THE    FRAME,     IN  SUCH 
A   MANNER    THAT    IT    CAN    QE   RAISED   OR    LOWERED    TO    A    LEVEL  WITH   THE  HEIGHT 
OF  THE    ADJACENT    DANK,    WITH   THE    CUTTING    EDGE    PARALLEL  TO   THE  HORIZON- 
TAL  PLANE,    AND   THE    W|NG    SET    AT    ABOUT    AN    ANGLE    OF  45    DEGREES    TO  THE 
AXIS   OF    THE    CUT.      THE    WING    IN    THIS    POSITION    LEVELS    THE    TOP   OF  THE 
SNOW   CANK    SO    THAT    IT   W  |  |_L   NOT    ACT    AS    A   WIND    BREAK.       FIGURE    8  ISA 
REAR    VIEW  OF    A    DISPLACEMENT    PLOW  WITH    WING    ATTACHMENT    SUITA3LE  FOR 
SANK    LEVELING.     IN    THIS    PICTURE    THE    PLOW    IS    DETACHED    FROM    ITS  MOUNT, 
WITH    THE    ADJUSTABLE    WING    RAISED   AT    A    SLIGHT    ANGLE    WITH  THE  HORIZON- 
TAL  PLANE . 

V.ITH   THE    USE   OF    THE    ROTARY   PLOW    IN    WIDENING    OPERATIONS,  THE 
WEDGE-SHaPEC   TOP    IS   NOT    FORMED,    BUT    A    SHEER    DANK    WITH    LEVEL   TOP  IS 
PROVIDED,       FIGURE    7    SHOWS    A   WIDENED   ROADWAY    CLEARED   WITH    A  ROTARY 
PLOW    AND   TRACTOR,    AND    FIGURE    ft    SHOWS    A   ROTARY   PLOW    IN    ACTION  WIDEN- 
ING   A    PRELIMINARY  CUT. 

In  some  cases  when  the  snow  has  become  hard  or  the  bank  IS 

higher  than  the  top  of  the  rotors,  the  rotary  plow  is  provided  with 
an  auxiliary  attachment  for  convenience   in  the  widening  work.  the 

device   is  attached  to  the  rear  of  the  rotary  plow  and  loosens  the 

snow,  permltjing  it  to  fall  to  the  road  surface  where  it   is  picked 

up  and  cast  into  the  fields  on  the  return  trip  of  the  plow.  figure 
9  illustrates  the  device  in  action. 

Drift  Prevention  Continues  as  General  Practice 

d"r  1  ft  prevention  w|th  snow  fence  or  by  other  means  continues 

TO    BE    POPULAR.      An    ENGINEER    IN   CENTRAL   NEW   YORK    REPORTS    THAT  OVER 
SOME    SECTIONS   OF   HIS   ROADS    ROTARY   PLOWS   WERE    NECESSARY    FOR  WIDENING 
THE    CLEARED    WAY    BEFORE    THEY   HAD   ERECTED    SNOW    FENCES.      AFTER  PLACING 
THE    SNOW    FENCE ,    AT    STUDIED   LOCATIONS,    ALL    WIDENING   WAS  ACCOMPLISHED 
WITH   TRUCK— MOUNTED   DISPLACEMENT   PLOWS,      WITH    A   SUBSTANTIAL    SAVING  IN 
OPERATING    EXPENSES.      ALTHOUGH    SNOW    FENCES    OF    VARIOUS    TYPES    AND  DESIGN 
ARE    BEING    USED    iN    LARGE    QUANTITIES   OVER   THE    SNOW   AREA,     AT    TIMES  THE 
APPROPRIATIONS    FOR    THIS    PURPOSE    DO    NOT    KEEP    UP   WITH   THE    DEMAND,  AND 
IN    SUCH    INSTANCES   NUMEROUS   MAKESHIFTS    ARE    RESORTED   TO    FOR  OVERCOMING 
THE    SHORTAGE.       In    ONE    LOCALITY,    DISCARDED    CALCIUM  CHLORIDE    B  AGS  WERE 
STRUNG    ON   WIRE    ATTACHED   TO    POSTS.      THESE   WERE    FOUND    USEFUL    FOR  KEEP- 
ING   THE   DRIFTS    FROM  THE   TRAVELED   WAY.      THE    WIND   RESISTANCE    OF  THE 
BOARDS   OF  WOODEN    GU  ARD— R  A 1  L    IS   OFTEN    THE   CAUSE    OF  DRIFTED  ROADWAYS, 
AND    THE    SAME    BOARDS    AT    TIMES    INTERFERE    WITH   THE    DISPLACEMENT    OF  SNOW. 
THE   LOWER   PLANK   PREVENTS   THE    SNOW  FROM   3E1NG   pushed  laterally  by  the 
PLOWS.       In    SOME    LOCALITIES,    SECTIONS   OF   WOODEN    GUARD-RAIL    ARE  DISMAN- 
TLED  DURING    THE    WINTER    AND    THE    PLANKS    USED   TOGETHER    WITH  CHLORIDE 
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Figure  7.  -  A  vertical  snow  bank  with  level  top.  This 
cut  was  widened  with  a  rotary  plow. 


Figure  9.  -  The  bank  sloper  for  high  banks,  attached  to 
a  rotary  plow,  being  used  in  widening  work. 
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<j  ags  for  improvising  snow  fences.     the  goards  are  50und  together 
In  temporary  frames  and  the  bags  tacked  in  place.     At  The  close 
of  the  snow  season  the  boards  are  replaced  In  the  guard  rail. 
Figure  |0  is  a  view  of  the  snow  fence  made  of  gags  strung  on  wire, 
and  Figure   I  I  shows  a  front  vIew  of  the  framed  guard-rail  snow 
fence.     The  drifts  may  be  seen  on  the  leeward  side  of  the  struc- 
ture.    The  road,  not  shown  in  the  picture,  was  free  from  drifts 
along  sections  thus  protected. 

Snow  Traps  Prevent  Drifting  in  Some  Localities 

The  formation  of  drifts  in  roadways   is  preventable  to  some 
extent,   in  territory  with  heavy  snowfalls  and  low  temperatures,  ey 
plowing  a  path  in  the  snow  in  the  fields  on  the  windward  side  of 
the  highway.     The  plowed  paths  are  called  "snow  traps."     The  Idea 
is  not  entirely  new,  as  it  was  formerly  used  in  tlmsered  country 
for  the  protection  of  logging  roads  from  drifted  snow.     the  traps 
are  plowed  from  75  to   i  00  feet  al'  ay  from  the  road  and  are  made  from 
|2  to   15  feet  wide.    one  or  more  traps  are  plowed  according  to  the 
nature  of  the  terrain  adjacent  to  the  road  and  the  amount  of  snow 
In  prospect.    The  theory  is  that  the  traps  stop  the  snow  to  some 
extent  and  keep  it  from  dr  i  ft  1 n g  into  the  road.     after  each  storm 
the  runways  are  replowed  and  the  snow  piles  up  ]n  high  banks  which 
serve  very  well  as  wind  b  re ak  s  until  the  necessary  quantities  of 
regular  fence  can  be  financed  and  set.     figure   |2  shows  a  series 
of  the  traps  plowed  along  a  road   in  northern  michigan. 

Cost  of  Snow  Removal  Varies  Over  a  Wide  Range 

Considerable  attention  has  been  given  to  the  actual  cost  of 
snow— removal  work   in  order  to  arrive,    i f  possible,  at  some  method 

OF    CALCULATING    PRECISE    COST    DATA.       In    CONNECTICUT   OFFICIALS  CONTEND 
THAT,    THROUGH   THE    SAVINGS    MADE    IN    ANOTHER    DIRECTION,    THE   WORK  IN 
REALITY    COSTS   THE  TAXPAYERS   NOTHING.      Wh 1 LE    THIS    STATE    CONTROLS  MANY 

miles  of  concrete  surfaces  they  also  have  a  considerable  mileage  of 
flex  i e le  types  of  pavement  to  ma  i  nt  a i n  and  it  is  claimed  th at  the 
money  spent  on  snow  removal  is  more  than  saved  in  the  spring  main- 
tenance of  their  waterbound  and  bituminous  surfaces.     before  the 
days  of  snow  removal,  automobiles  and  trucks  with  armored  tires 
d ft  en  caused  ruts  for  miles  in  the  flexible  pavements.     this  necessi 
tat ed  expensive  spring  repairs.     s i nce  snow  removal  has  seen  adopted 
and  perfected  ey  connecticut,  the  use  of  non-skid  chains  has  become 
unnecessary,  and  this  has  resulted  in  a  large  saving  in  maintenance. 
Moreover  it  has  been  estimated  that  the  gasoline  tax  paid  for  the 
operation  of  vehicles  over  the  cleared  roads  during  the  heavy  snow 
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Figure  10.  - 


A  snow  fence  made  from  discarded  calcium- 
chloride  bags. 


Figure  11.  -  A  snow  fence  made  from  discarded  bags  and 
framed  guard-rail  timber. 


Figure  12.  -  A  series  of  snow  traps.    The  snow  cloud 

in  the  center  of  the  picture  is  caused  by 
a  rotary  plow  engaged  in  widening  work. 
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SEASON    IS    SUFF:CIENIT    TO    PAY    AP^ROX  IWATELY    THE   ENTIRE  SNOW-REMOVAL 
-ILL    FOR    THE    SEASON.      WITHOUT    SNOW  REMOVAL    ANOTHER    LOSS     IN  REVENUE 
COULC    BE    CHARGED    TO   THE    FAILURE    OF  NUMEROUS   CAR    OWNERS   TO  PURCHASE 
THEIR    LICENSE    PLATES    UNTIL   APRIL    I    OF   EACH    YEAR,    AND   THERE? Y  CAUSE 
A    CORRESPONDING    REDUCTION     IN    THE    TOTAL    TAX.      WlTH   32    OF    THE  36 

snow  States  with  gas-tax  rates  ranging  from  2  cents  to  5  cents  per 

GALLON,    AND   FROM  THE   OTHER    FACTS    CITED,     IT    IS   APPARENT    T  H  AT  SNOW- 
REMOVAL   WORK,    GENERALLY,     IS    PAID    FOR    FULLY    G  Y    THE   MOTOR  VEHICLES 
ACTUALLY   TRAVELING    OVER    THE    CLEARED  HIGHWAYS. 

the  superintendent   in  charge  of  the  snow-removal  work  for 
Connect  ■cut ,  who  has  under  his  supervision  the  efficient  mainten- 
ance  ORGAN' ZATiON   WHICH   HAS    EE  EN    PREVIOUSLY  MENTIONED,  C-ELlEVES 
THAT    RELIABLE    CO  ST    CATA    ARE    UNOCT  A  I N  A3  LE  .       HE    CLAIMS    THAT     |2  INCHES 
OF   SNOW,     FA  i_L  I  N  3    WITHOUT    WIND,     CAN    GE    MOVED    AS    CHEAPLY    AS    5  INCHES, 
FALL   NG    WITH  WIND,      CONSEQUENTLY,     ANY    EFFORT    TO    ARRIVE    AT    THE  COST 
OF   REMOVAL    PER    INCH    OF    FALL    IS    USELESS.        |T    IS    REPORTED    THAT  NEWLY- 
FALLEN    SNOW,    WITHOUT    WIND,     C  AN    3 E   MOVED    WITH    A    TRUCK,    WHICH  WITH 
ONE    CR  IVER    IS   RATED   AT    $25.00   PER    DAY   OF   NINE    HOURS.       In    ORDER  TO 
CLEAR    A    PATH    36    FEET   WIDE    WITH    THIS    OUTFIT,     IT    WOULD    EE  NECESSARY 
FOR   THE   TRUCK    TO    MAKE    FOUR    TRIPS    OVER    A    SECTION    OF    |3    MILES,  AND 
IN    DOING    SO    MAINTAIN    AN    AVERAGE    OF   SIX   MILES    PER    HOUR    DURING  THE 
NINE    HOURS    WORK.      THIS    WOULD    3  R  I N  G    THE    COST    OF   SNOW  REMOVAL,  UNDER 
SUCH    CONDITIONS,    TO    A   R AT  E    OF    $2.00   PER    MILE    PER    STORM.       SOME  SUCH 
FIGURES   MIGHT    BE    USED    FOR    COST    DATA    PER    STORM,    BUT    THEY   WOULD  BE 
UNRELIABLE    FOR   THE    REASON    THAT    SNOW   SELDOM    FALLS  WITHOUT   WIND,  AND 
THEY   COULD    BE    USED   ONLY    IF   THE    SNOW  WAS    LEFT    UND I  ST URGED   UNTIL  THE 
STORM    &AS    OVER.      ORDINARILY    SNOW   REMOVAL    IS    G  EG  UN    WHEN    A    DEPTH  OF 
2    INCHES   OR   MORE    HAS    3  E  EN  R  E  ACHE  C ,    AN  D    THE    WORK     IS   CONTINUED  UNTIL 
THE    STO^M    IS   OVER    AND  THE    SECTION   CLEAREC.       In    SUCH   CASES,    A  TRUCK 

would  travel  much  faster  than  six  miles  per  hour,  gut  it  would  ee 
necesfary  to  make  more  trips  in  order  to  keep  the  section  cleared. 
Some  figures  might  ge  arrived  at  to  cover  the  cost  per  mile  per 
storm  under  these  conditions  but  they  would  vary  with  the  duration 
and  intensity  of  the  storm.    the  snowfall  may  last  for  nine  hours 
and  deposit  9   inches  of  snow,  or   it  may  fall   intermittently  over  a 
period  of  24  hours  with  the  same  relative  depth  of  snow  to  remove. 
The  average  cost  of  snow  removal  for  a  State  or  large  territory  is 
unreliable,  either  when  estimated  from  depth  factors  or  per  storm, 
the  snowfall  for  the  season  may  vary  from  25  inches  in  some  sections 
to  75  inches  in  others,   an  d  these  depths  vary  gy  years.     the  number , 
duration,   and  intensity  of  the  storms  may  vary  in  like  manner. 
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The  engineer  for  a  State  in  the  Middle  West  c-elieves  that 
the  cost  of  removing  snow  from  the  roads  in  one  territory  can  be 
estimated  from  the  co  st  of  work  over  a  similar  section,  provided 
the  necespary  records  have  been  kept.    a  report  compiled  by  one 
of  the  State  highway  engineers  states  that  the  average  annual 

SNOWFALL   FOR  THE   STATE   VARIES    FROM  30    INCHES    AT     ITS  SOUTHEAST 
CORNER   TO    130    INCHES    AT    ITS   EXTREME    NORTHERN   LIMITS.      THE  STATE 
HAS    A    TEMPERATURE    VARYING    FROM   OCCASIONAL    ZERO    WEATHER     IN  THE 
SOUTHEAST    SECTION   TO    50  OEGREES   BELOW   ZERO    AT    ITS   NORTHERN  LIMITS. 
AN    EXTENSIVE    SNOW-REMOVAL   PROGRAM    IS   MAINTAINED  WHICH   COVERS  PRAC- 
TICALLY   ALL    SECTIONS    DF    THE    S^ATE,    NO    PART    OF    WHICH    IS  MOUNTAINOUS, 
AND   A    MOST    CAREFUL   AND   COMPLETE    STUDY    HAS    BEEN    GIVEN    TO  SNOW-REMOVAL 
work.     The  studies    included  THC  PREPARATION  OF  A  MAP  OF  ALL  the  ROADS 
included  in  the  snow-removal  program.     the  map  shows  the  nature  of 
the  surrounding  topography  as  affecting  the  drifting  of  snow.  snow- 
removal  work  for  the  state  is  divided  into  five  divisions  and  ten 
ma  i  nt en an ce  sections,  each  section  being   in  charge  of  a  maintenance 
supervisor  who  further  subdivides  his  section  into  workable  units, 
in  some  instances  the  work  is  parceled  out  to  the  counties,  on  a 
cost-plus  basis,  under  contract  to  keep  the  state  roads  open. 
During  the  past  winter,  all  division  engineers,  maintenance  super- 
visors,   AND    FOREMEN  WERE    DIRECTED  TO   KEEP    ACCURATE   COST    DATA  OF 
ALL   SNOW-REMOVAL   OPERATIONS.      THE   RECORDS    ARE   TO    OE  SEGREGATED 
INTO    CONVENIENT   SECTIONS    WITH    DESIGNATED   TERMINI,    AND   ARE    TO  BE 
COMPARED  WITH   SIMILAR    AREAS   ON    THE  TOPOGRAPH] CAL  MAP.      THE  VARIOUS 
ORGANIZATIONS   WERE     INSTRUCTED   TO    NOTE    ALL    COST    DATA   ON  SNOW-REMOVAL 
WORK;    THE    RECORDS    TO     INCLUDE    THE    EQUIPMENT    USED    AN  C    THE  HOURLY 
RENTAL    CHARGES    ADOPTED;    WAGES    OF  MEN ;    ESTIMATED  OVERHEAD;  INTENSITY 
AND   DURATION    OF    STORMS ;    DURATION    AND   ESTIMATED   VELOCITY   OF  THE  WIND; 
DENSITY  OF    THE   SNOW;    TEMPERATURES    DURING   THE    STORM   AND  WHILE  REMOVAL 
OPERATIONS    ARE    IN    PROGRESS;     IN    FACT    EACH   AND  EVERY    ITEM  TO    3E  NOTED 
BEARING   ON    THE    WORK    INVOLVED,    THAT  WOULD   GE    DIRECTLY   OR  REMOTELY 
USEFUL    IN    SECURING    COST    DATA.      WHEN    THESE    FIGURES    HAVE    BEEN  CLASSI- 
FIED,   AND    COMPARED    AS   TO    SECTIONS   WITH   SIMILAR    TOPOGRAPHY,    THEY  WILL 
MAKE    AVAILABLE    FOR    THAT    STATE    ACTUAL    COST    DATA    COVERING    SMALL  AND 
LARGE    SECTIONS   OF  TERRITORY,    OVER    A   REGION    WITH   SNOW  PRECIPITATION 
AVERAGING    BETWEEN    30   ANC    130    INCHES    PER    YEAR.      WlTH   THIS  INFORMATION, 
SHOULD   THE    STATE    HIGHWAY  DEPARTMENT    WISH  TO    ESTIMATE   THE    COST  TO 
REMOVE    SNOW    FROM    ANY    PARTICULAR    SECTION,    THEY  MAY    DO    SO    AFTER  A 
STUDY    OF  THE    TOPOGRAPHICAL    CONDITIONS    AND    THE    LOCAL  WEATHER  BUREAU 
RECORDS,     FOLLOWEC    BY    A   COMPARISON    OF    THE    DATA    WITH    A  PREVIOUSLY 
STUDIED    SECTION   OF   SIMILAR  TERRITORY. 
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Attachec  td  this  report  is  a  tac-le  showing  the  mileages 
covered  and  the  equipment  used  for  the  winter  of  1926-27  in  the 
33  States  ly:ng  within  the  heavy-showfall  area.     The  data  were 
collected  -rom  the  state  highway  departments,  with  one  excep- 
tion,  v  here  the  counties  were  requested  to  furnish  the  informa- 
tion,    s'nce  the   information  was  furnished  gy  the  states  it 
should  ~e  understood  that   it  covers  principally  the  snow— removal 
work  under  the  control  of  the  state  highway  departments.     it  is 
not  posr-!s_e  to  secure  accurate  records  of  the  work   in  the  36 
heavy-s.vowf  all  states,  which  is  3eing  carried  on  gy  the  counties, 
townships,   local  authorities,  and  private  concerns. 

T'iE    ATTACHED   MAP    SHOWS    THE    LOCATION    OF  THE   MAIN  ROADS 
WHICH    ARE    PROPOSED  TO    JE    KEPT    CLEAR    OF   SNOW   DURING   THE    WINTER  OF 

1327-28. 
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